The present work is devoted to investigation of mechanisms of optical anisotropy of biological tissues polycrystalline networks and laser polarization fluorescence. The model of complex optical anisotropy, which takes into account both linear and circular birefringence, as well as linear and circular dichroism of fibrillar networks of histological sections of women reproductive sphere is proposed. The data of statistical, correlation and fractal processing of coordinate distributions of laser polarization fluorescence is provided. The technique of azimuthally invariant Mueller-matrix mapping of laser polarization fluorescence of protein networks in the tasks of differentiation of benign and malignant tumors of uterus wall is elaborated.
INTRODUCTION
Biological tissues represent structurally inhomogeneous optically anisotropic media with absorption. To describe the interaction of polarized light with such sophisticated systems, more general approximation based on Mueller-matrix formalism are required. Nowadays many practical techniques based on measuring and analyzing the Mueller-matrices of the samples under investigation are being used in biological and medical researches [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . During recent 10-15 years a separate direction -laser polarimetry -has been formed in matrix optics [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] . On its basis the interconnections between the set of statistical moments of the 1 st -4 th order 11, 12 , correlation [15] [16] [17] , fractal 18, 19 and singular 20 parameters were determined, which characterize the distributions of Mueller matrix elements and the parameters of linear birefringence of fibrillar protein networks of human biological tissues. The diagnostics of pathological changes of skin derma, epithelial and connective tissues of the women's reproductive organs, etc. was realized on this basis 12, 14, 15, 18, 20 .
Simultaneously with the polarimetry techniques the methods based on the diagnostic application of the effects fluorescence of protein molecules and their complexes are being intensely developed 21 .
At the same time there practically no data concerning polarization manifestations of fluorescence effects in biological tissues in modern literature. Therefore, the task of complex uniting the diagnostic potentialities of the techniques of laser polarimetry and laser fluorescence proves to be topical.
In this research the model of complex optical anisotropy, possessed by protein networks of the tissues of women's reproductive sphere organs is suggested, and on this ground the method of Mueller-matrix mapping of laser polarization fluorescence of histological sections of biopsy of benign (polypus) and malignant (adenocarcinoma) tumors of uterus wall is developed.
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CONCISE THEORY
The description of laser polarization fluorescence of biological tissues is based on the following model idea of optical anisotropy of protein networks: fluorescence of protein network is grounded on the mechanisms of optically anisotropic absorption (linear and circular dichroism) and the mechanisms of phase anisotropy (linear and circular birefringence) which modulate the secondary radiation of biological molecules and their structures.
The mechanisms of optically anisotropic absorption
Amino acids and polypeptide circuits (initial structure of the protein) formed by them, that possess linear dichroism.
Optical manifestations of such a mechanism are quite completely described by the following Mueller matrices:
{ } 
where 
where It is well known that the mechanisms of optically anisotropic absorption (relations (1)- (4)) that determine the laser fluorescence, sufficiently depend on the optical radiation wave length and are extremely manifested in the ultraviolet domain of the spectrum [22] [23] [24] . In the visible domain the mechanism of linear dichroism (relations (3), (4)) with the following fibrillar linear birefringence (relations (7), (8)) appears to be principal. In other words,
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It follows from condition (9) that the matrix operator characterizing the mechanisms of linear dichroism and birefringence of fibrillar protein networks can be written as: 
(10)
The process of absorption of laser radiation and the further phase modulation of fluorescence of protein molecules oriented along the direction of fibrils packing can be described by the vector-parametric equation
In the developed form the Stokes vector of the beam * S transformed by the object is written as (12) - (14) that by varying the polarization azimuth 0 α of the probing beam it is possible to minimize the impact of linear dichroism. It is easy to notice that at the fulfillment of the condition
Minimization of polarization ellipticity becomes the indicator of condition (15) 
On the other hand, physical condition (15) Thus, after measuring the elements of matrix operator
, it is possible to determine the polarizationally optimal condition of the laser beam probing the biological layer in the blue part of the spectrum.
As a result of the performed model analysis there arise topical tasks:
• to perform the analysis of effectiveness of the conventional method of polarization mapping in the "red" ( m µ λ 63 . 0 = ) range of the spectrum;
• to determine the diagnostic effectiveness of the method of laser polarization fluorescence ( ) * 0 α I on the base of (15).
OBJECTS, METHODS OF INVESTIGATION AND ALGORITHMS OF PROCESSING OF POLARIZATION MAPS OF LASER AND MUELLER-MATRIX IMAGES OF HISTOLOGICAL SECTIONS

Objects of Investigation
Optically thin (attenuation coefficient 1 . 0 < τ ) histological sections of uterus neck of the following two types were used as objects of investigation:
• pre-cancer (dysplasia) condition -group 1 (19 samples);
• malignant tumor (adenocarcinoma) -group 2 (18 samples).
Histological sections were prepared according to standard technique on the freezing microtome. For each of such layers the presence of optically anisotropic protein networks -fibrillar collagen and muscle fibers -is typical. Optical properties of collagen fibrils are similar to those of a uniaxial crystal with optical axis directed along the axis of the fiber. According to the estimates made in 25 the difference between the main refraction indices ∆n is about 2.5×10 -3
. Birefringence and dichroism of the network of muscle fibers are also determined by their fibrillar structure. The parts of muscle fibers consisting of unidirectionally oriented molecules of myosin manifest optical anisotropy. In 26 the following estimate of birefringence of muscle tissue is presented: ∆n = 1.4×10 -3 .
The Technique of Measuring and Algorithms of Experimental Data Processing
The coordinate distributions of polarization ellipticity in the plane of laser images of histological sections of uterus neck wall biopsy were measured in the setup of the standard Stokes-polarimeter. The detailed description of the optical scheme and main units of the experimental setup is presented in the series of research works [11] [12] [13] [14] .
The values of polarization ellipticity within each pixel of CCD-camera were determined by the following algorithm β was performed by means of the methods of statistical 11, 12 , correlation [15] [16] [17] and fractal 18, 19 analysis.
Statistical Analysis
The ensemble of statistical moments of the 1 st -4 th order characterizing the distributions q was calculated using the algorithms ; 1 
N -the number of pixels of CCD-camera.
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Correlation Analysis
The 
Distributions (20) were characterized by the statistical moment of the 4 th order (relations (18)) that determined the "sharpness" of the peak or the speed of decrease of autocorrelation dependencies XX G . Further the above mentioned statistical parameter will be referred to as correlation moment K . (17)).
Fractal Analysis
This parameter will be further referred to as spectral moment Ω . (1)- (4)) and group 2 (fragments (5)- (8)).
ANALYSIS AND DISCUSSION OF THE EXPERIMENTAL DATA
The comparative analysis of the data obtained reveals generally individual and at the same time -rather similar statistical (fragments (3), (7)), correlation (fragments (4), (9)) and scale-self-similar (fragments (5), (10)) structure of the coordinate distributions of polarization ellipticity (fragments (1),(2) и (6), (7)) of laser images of the samples of both groups. This statement illustrates the similarity of histograms (5)) and group 2 (fragments (6)- (10)). See explanations in the text.
The availability and closeness of localization of such extremes can be related to the similarity of optical geometrical structure (relations (7)) of fibrillar protein networks of the samples of both types. This fact is manifested in practically identical dependencies of autocorrelation functions (fragments (4), (9) The difference between polarization maps of the samples of group 1 and group 2 are quantitatively illustrated in Table 1 .
It can be seen from the data obtained that the statistical moments of the 3 rd and 4 th order proved to be the most sensitive in the task of differentiation of polarization maps of the samples of both groups of samples. The difference between the above mentioned statistical parameters lies within 1,5 ( 4 Z ) to 2 ( 3 Z ) times -in grey color in Table 1 .
In both groups of histological sections during the statistical, correlation and fractal approaches sensitivity Thus, the statistical, correlation and fractal analyses of distributions of polarization ellipticity conditioned by the mechanisms of linear birefringence appeared to by not effective enough in the task of differential diagnostics of pre-cancer and malignant changes of uterus neck.
The potentiality of the method of polarization laser fluorescence is illustrated by the data presented in Figures 2 and 3 .
Here the coordinate distributions of fluorescence intensity I (fragments (1), (5), (9) The analysis of the data presented in Fig. 2 and Fig. 3 revealed:
1. The sufficient dependence of laser fluorescence of protein molecules of fibrillar networks on the polarization state of the laser beam probing the histological sections that reaches its extreme level (fragments (9)) for optimal polarization state * 0 α calculated using relation (15). (Fig. 2, fragments (2) , (6), (10)).
3. Practically identical correlation (Fig. 2, fragments (3) , (7), (11)) and multifractal (Fig. 2, fragments (4) , (8), (12) Table 3 . 
The similar comparative investigations were performed for other (polarizationally non-optimal) polarization states During the statistical, correlation and fractal approaches the sensitivity and specificity of the method of laser polarization fluorescence were determined within both groups of histological sections - Table 4 . Thus, the statistical, correlation and fractal analysis of Mueller-matrix invariants of laser polarization fluorescence conditioned by the mechanisms of linear and circular dichroism proved to be effective for the task of differential diagnostics of benign and malignant changes of uterus wall.
